Lack of TRPV1 inhibits cystitis-induced increased mechanical sensitivity in mice.
Transient receptor potential vanilloid 1 (TRPV1) is highly expressed in primary afferent neurons. Tissue damage generates an array of chemical mediators that activate and sensitize afferent nerve fibers, and sensitization of afferent nerve fibers plays an important role in development of visceral pain. We investigated participation of TRPV1 in visceral pain associated with bladder inflammation induced in mice by systemic treatment with cyclophosphamide or intravesical instillation of acrolein. The effects of experimental cystitis on bladder function (an indicator of visceral pain) and the threshold of response to mechanical or thermal stimuli of the hind paws were investigated using TRPV1 knock-out (KO) and congenic wild-type (WT) mice. We found that cystitis induced bladder mechanical hyperreactivity and increased mechanical sensitivity of hind paws in WT, but not in TRPV1 KO mice. Lack of functional TRPV1 did not inhibit development of histological evidence of bladder inflammation, or increased expression of mRNAs for nerve growth factor, endothelial nitric oxide synthase, cyclooxygenase-2 and bradykinin receptors in urothelium. Cystitis did not affect the threshold of response to thermal stimuli in WT or KO mice. These results suggest that TRPV1 is essential for cystitis-induced bladder mechanical hyperreactivity. Also, TRPV1 participates in development of visceral pain, as reflected by referred increased mechanosensitivity in peripheral tissues in the presence of visceral inflammation.